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Introduction

1
As global demand for food continues to increase, so too will agricultural demand for 2 nutrients. Satisfying this demand through reliance on inorganic (synthetic) fertiliser is 3 expensive. It also increases greenhouse gas (GHG) emissions due to the energy-intensive 4 production process (Ecoinvent, 2007) and emissions from soils, post-application. These 5 economic and environmental concerns, coupled with increased demand for low-carbon 6 energy, mean that there is increasing interest in anaerobic digestion (AD) as an alternative 7 source of nutrients (Demirer & Chen, 2005) . AD is the decomposition of organic resources in 8 the absence of oxygen to produce biogas (typically 50-70% methane) and a digestate 9 fertiliser (Masse et al., 2011). The biogas can be burnt to generate renewable energy and 10 heat, and the digestate is an organic fertiliser which can be applied to land. The digestate 11 can be separated into liquid and dry fibre portions, and although it varies with the 12 separation process used, the dry fibre retains the greatest amount of P and has a similar 13 texture to compost (dry matter (DM) content of ~20%); whilst typical DM for the liquid 14 digestate will be 4-6%, and is associated with low P and high N contents (Moeller et al., 15 2010). 16 Inorganic fertilisers are often considered to represent a more effective and 17 controllable source of plant nutrients than organic fertilisers; however, the latter enhance 18 soil organic matter which improves soil structure, porosity and drainage (Choudhary et al., 19 1996), especially so dry fibre digestate, which has higher levels of organic matter. Further, 20 as the release of nitrogen from organic sources is sustained over a longer period, there is 21 often a residual effect from the mineralisation of nitrogen following repeated applications 22 of organic fertilisers (Gutser et al., 2005 Cambisol (of the 'Denbigh' series) and is derived from mixed glacial till. The trial was 13 conducted over a three year period (2011-13). organic N (DON) were determined using a TCN-V analyser (Shimadzu Corp., Kyoto, Japan).
18
Samples were oven dried at 105 °C for 24 h to determine gravimetric water content. 19 Electrical conductivity (EC) and soil pH were determined using standard electrodes in 1:5 20 (w/v) distilled water extracts. 
Statistical analyses
1
Statistical analysis was performed using SPSS v.18 (IBM UK Ltd., Hampshire, UK). For 2 analysis of crop yield data, total yield from all harvests were used and subject to a one-way 3 ANOVA to determine differences within each sub-group, with treatment as the factor. The 4 same analysis was used for nitrogen and digestibility tests. Post-hoc tests were carried out 5 on all ANOVAs using Tukey HSD test at the level p < 0.05. Table 1 reports the physico-chemical properties of the soil at the onset of the trial, 10 and the mean of the three organic fertilisers used over the duration of the field trial. As both 11 the feedstock used (cattle slurry) and the management of the digester remained constant 12 throughout the trial period, there was comparatively little variability in the components of 13 the digestate generated. Cumulatively over the three years' harvests, the unamended control had the greatest 2 proportion of clover (of total yield), and was significantly greater (p < 0.05) from all other 3 treatments (Table 2) . Of the treatments, pasture applied US produced the greatest clover 4 yield; although this difference was only significant (p < 0.05) to swards amended with 5 inorganic N and not to any of the other organic amendments. There were no differences in 6 clover percentage between pasture applied LD and DFD and that applied the two inorganic 7 fertilisers (p > 0.05). 
Discussion
25
As well as being a source of renewable energy, anaerobic digestion is increasingly seen 26 as a more sustainable way of recycling nutrients from wastes and by-products to land. the greatest percentage of clover, followed by pasture applied US, which were both 6 statistically greater than all other fertilised treatments (Table 2) . Thus, although digestate is 7 an organic fertiliser, it may restrict clover growth over time in a similar way to inorganic 
